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BJIHHHHE nAPA3HTHHECKHX nPOCTERfflHX 
HA OH3HOJIOrHHECKOE COCTOHHHE 
OPrAHH3MA MAJILIX XPyilJAKOB 
(COLEOPTERA, TENEBRIONIDAE) 


M. B. JIhctob 

BceC0I03HLIH HyHHO-HCCJieflOBaTeJIBCKHH HHCTHTyT 3aiIi;HTBI paCTeHHH, JleHHHrpafl 

B CTaTte npnBefleHH flaHHLie no 3apa>KeHHio Tribolium destructor Uytt. n T. con - 
fusum Duv. MHKpocnopoflHHMH Nosema whitei Weiser, 1953 h koki^hahhmh Adelina tri - 
bolii Bhatia, 1937. npeflCTaBJieHH MaTepnaJiBi no naToreHe3y 3a6ojieBamm n bjihhhhio 
MHK pocnopH,n;H03a n Komnmnosa Ha (J)H3HOJiornnecKHe npon;eccH, cBH3aHHLie c fltixaHneM 
HaceKOMBix-xo3neB. IIoKa3aHO, hto 3apa5Kemie jihhhhok xpymaKOB MHKpocnopnflHHMH 
H KOKIJHflHHMH npHBOflHT K CymeCTBeHHBIM HapymeHHHM MeTa60JIH3Ma HaCeK0MBIX-X03HeB. 


Cpejpt SojiLmoro nncjia 9HTOMonaToreHHLix npocTenmHX tojibko Tpn 
rpynnti o6jraraTHLix napa3HTOB npe^CTaBJiHiOT HHTepec ji;jih SnoJiornnecKOH 
6opt6Li. 3to MHKpocnopn^HH, nra3orperapnHBi n koki^h^hh. XapaKTepHOH 
nepTon pa3BHTHH 3thx npocTeHmnx HBJineTCH Hajranne Secnojioro npopecca 
pa3MHO>KeHHH (mH3oroHHH), Gjiaro^apa KOTopoMy bo3mo?kho SypHoe HapacTa- 
Hne HHCJieHHOCTH napa3HTOB b TKaHHX h opraHax xo3neB, 3aKaHHHBaioin;eecH 
noJiOBLiM npopeccoM (cnoporoHnen) c o6pa30BaHneM cnop. 

MnKpocnopnftHH, mn3orperapHHLi n kokph^hh HaceKOMLix-Bpe^HTejien 
npo^OBOJiLCTBeHHLix 3anacoB nopa?KaiOT y cbohx xo3neB npeHMym;ecTBeHHO 
>KHpOBOe TeJIO — TKaHB, B KOTOpOH OTKJiaftLIBaiOTCH 3anaCHLie HHTaTeJIBHLie 
Bem;ecTBa n KOTopaa HBJineTCH Ba?KHLiM peirrpoM MeTa6ojiH3Ma b opraHH3Me 
HacenoMLix (Benz, 1963). 

PaHee HaMn y>Ke paccMaTpnBaJiCH Bonpoc o bjihhhhh HHBa3nn MHKpocno- 
pn^HH n KOKpn^nn Ha ropMOHaJitHLin o6MeH b opraHH3Me MajiLix MynHLix 
xpym;aKOB (JIhctob, 1977). B Ha3BaHHOH pa6oTe 6lijio, b nacTHOCTH, BLicKa3aHO 
npe^nojioH^eHne, hto hphhhhoh HapymeHHH ropMOHaJitHoro paBHOBecna 
b opraHH3Me Sojibhlix HacenoMLix hbjihjiocb pa3pymeHne napa3HTaMH nmpo- 
Boro Tejia xo3aeB k MOMeHTy MeTaMop<|)03a. MeTaMop(|)03 6ojibhlix HacenoMLix 
3aKaHHHBaJiCH HOpMaJiBHO jihhib b Tex cjiynanx, nor,n;a ypOBeHB pa3pymeHHH 
nmpoBoro Tejia napa3HTaMH He npeBLimaJi 24% y jihhhhok h 30% y ny- 

KOJIOK. 

I]ejIBIO HaCTOHH^eH paSoTLI 6lIJIO H3yneHHe BJIHHHHH HHBa3HH MHKpOCHOpH- 
^hh N . whitei h kokph^hh A. tribolii Ha HeKOTopLie noKa3aTejin oSMeHa Be- 
m;ecTB b opraHH3Me MajiLix Mynmix xpymanoB. 0n3nojiornHecnoe cocTOHHne 
HacenoMLix nccjie^oBaJin, Kan npaBHjio, Ha 14-e, 17-e, 20-e, 24-e n 26-e cyran 

HHBa3HH H COHOCTaBJIHJIH C ftHHaMHKOH pa3BHTHH MHKpOCHOpH^HH H KOKH;H- 
ftHH, H3yneHHe KOTOpLIX npOBO^HJIH B HaTHBHLIX Ma3KaX BKHpOBOrO Tejia xpy- 
m;aKOB c homohi;bio MHKpocKona. B nanecTBe ochobhlix <|n3nojiornHecnnx 
noKa3aTejieH hbmh 6bijih b3htli nojinnecTBO noTpe6jiHeMoro xpym;anaMH khcjio- 
po,n;a, ^LixaTejiBHLiH noa(|)(|)ni];neHT n aKTHBHOCTB TKaHeBOH KaTajia3Li Hace- 

KOMLIX. 
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METOAHKA HCCJIE^OBAHim 

OntiTLi npoBo^njiHCL HaMH Ha AByx BH^ax xpynjaKOB: MajiOM nepHOM 
T . destructor h MajiOM MynHOM T . confusum . 

J^jih npnroTOBJieHHH HHBa3HOHHoro KopMa noftcneT cnop napa3HTOB npo- 
h3boji;hjih b KaMepe TopneBa. 3apa^eHne T . confusum ocynjecTBjmjm Ha 
KopMe, coftep^KameM: MHKpocnopn^HH — (9.8+3.1) X 10 7 cnop/r, KOKipiftHH — 
(9+3.4) XlO 6 cnopoipiCT (cnop)/r; 3apa>KeHne T. destructor ocymecTBjmjin 
Ha KopMe c KomjeHTpaipieH napa3HTOB b 10 pa3 Hnnce. 

HacenoMLix 3apa>Kajin Ha $a3e jihhhhkh II B03pacia npn 25°. 9kcho3hh;hh 
jihhhhok T . confusum Ha 3apa>KeHHOM KopMe cocTaBjinjia 54 h, a T . destructor 
66 h, nocjie Hero hx nepeHOcnjin Ha CTepHjiBHLiH KopM (Myna c npnMecBio 
cyxnx ^ponoKeii 12 : 1) h KyjiBTHBnpoBajin npn 28° h oraocHTejiBHOH Bjia^K- 
hocth B03ji;yxa okojio 75%. 

Onpe^ejieHHe norjionjeHHoro HaceKOMLiMH Kncjiopo^a h BLmejiemiOH npn 
,n;LIXaHHH yrjieKHCJIOTLI, a TaKH^e aKTHBHOCTH TKaHeBOH KaTaJia3LI npOBO^HJIH 

MaHOMeTpHnecKHM MeTO^OM Ha annapaTe Bap6ypra (YMSpeHT n ,n;p., 1951; 
CeMHxaTOBa n ,n;p., 1965) npn 25°. 

3a cyTKH ro npoBe^emm ontiTOB jihhhhok BHHHMajin H3 TepMociaTa 
h noMenjajm b HamKH IleTpn npn komhbthoh TeMnepaType ji;jih a^anTaipiH. 
OnBiTLi no onpe^ejieHHio hht6hchbhocth ^LixamiH npoBO^njin b 2 noBTopHOCTnx 
b Tenemie 4 h Ha rpynnax H3 10 jihhhhok Kansan. Akthbhoctb TKaHeBOH 
Kaiajia3Bi H3MepHJin no cnopocTH pa3Jion^eHHH 6% nepeKncn BO,uopo;n;a b co- 
OTBeTCTBHH C MeTOftHKOH, OnHCLIBaeMOH KoH^aHHHKOBBIM (1961). 

PE3yjIBTATbI H HX OECY5K,HEHHE 

B Ta6ji. 1 n 2 npe^CTaBjieHBi pe3yjiBTaTLi ohbitob no H3yHeHHio noTpeSjie- 
hhh KHCJiopo^a jiHHHHKaMH T . destructor h T . confusum b npon;ecce HHBa3nn 
KOKipmnnMH h MHKpocnopn^HHMH. IIoTpeSjieHHe Kncjiopojja 3a 1 h npn 25° 
He3apa>KeHHLIMH (kOHTPOJIBHLIMh) JiHHHHKaMH T. confusum 6BIJIO 3HaHHTejIBHO 
HH>Ke no cpaBHeHHio c T . destructor ( p 0.05). Tanan me 3aKOHOMepHOCTB 
Ha6jiioji;aJiacL h npn 3apa>KeHHH HaceKOMLix npocTeHinHMH. 


T a 6 ji h h; a 1 

IIoTpe6jieHHe KHCJiopo,n;a nojjonbiTHLiMH JiHHHHKaMH T. destructor , 
3apa>KeHHLIMH npOCTeHHIHMH 


BapnaHTbi 

norJiomeHHe 0 2 (mm 3 Ha 1 r >KHBoro 

i Beca 3a 1 h npn +25°) (M+m) 

14-e cyTKH 

17-e cyTKH 

20-e cyTKH 

26-e cyTKH 

KoHTpojib (He3apa>KeHHbie) 

2000+155 

1620+80 

2350+140 

1130+40 

A . tribolii 

1500+205 

1560+85 

2030+110 

1120+40 


p > 0.05 

p > 0.05 

p > 0.05 

p > 0.05 

N. whitei 

1980+105 

1300+50 

1500 +80 

1020+25 


p > 0.05 

p < 0.05 

p < 0.05 

p < 0.05 


T a 6 ji h h; a 2 

IIoTpe6jieHHe KHCjiopo,n;a noflonLiTHHMH JiHHHHKaMH T. confusum , 
3apa>KeHHLIMH npOCTeHHIHMH 


BapnaHTbi 

norJiomeHHe 0 2 (mm 3 Ha 1 r >KHBoro : 

Beca 3 a 1 h npn +25°) (M+m) 

17-e cyTKH 

20-e cyTKH 

24-e cyTKH 

51-e cyTKH 

Ko HTpOJIB 

A. tribolii 

N . whitei 

1040+80 
1080+100 
p > 0.05 
1180+95 
p > 0.05 

780+60 
1150+90 
p < 0.05 
1130+80 
p < 0.05 

813+35 
1180+105 
p < 0.05 
995+50 
p < 0.05 

513+25 



Ha^iman c 17 cyTOK ontiTa, hhtohchbhoctb ftBixamiH jihhhhok T. destruc¬ 
tor, 3apa>KeHHLix MHKpocnopn^HHMH, 6mia 3HanHTejiBH0 HH>Ke, neM b KOHTpojie 
(p 0.05), b to >Ke BpeMH cynjecTBeHHBix pa3jranHH b HOTpeSjiemiH KHCjiopo,n;a 

KOHTpOJIBHBIMH JIHHHHKaMH H 3apa>KeHHBIMH KOKipiftHHMH HBMH He HaSjUOfta- 

jiocb. Pe3Koe CHH>KeHHe HOTpeSjieHHH KHCJiopoAa jihhhhkbmh T. destructor, 
3apa>neHHBiMH koki^h^hhmh, HaSjiioAajiocB Ha 26-e cyTKH, KOTopLie coBna^ajin 
c nepno,n;oM 3aBepmeHHH OTMnpaHHH hoaohbithbix HaceKOMBix (pnc. 1). Cjie- 
AyeT OTMeTHTB, hto 26-e cyTKH onBiTa coBna^ajin TaK>Ke c HananoM nepno^a 

HO^rOTOBKH KOHTpOJIBHLIX JIHHHHOK T. destructor K OKyKJIHBaHHIO, B CBH3H 
C HeM ypOBeHB HOTpe6jieHHH HMH KHCJIOpOfta CHH>KaJICH, H HHTeHCHBHOCTB Rhl- 
XaHHH 3apa>KeHHLIX H KOHTpOJIBHBIX HaceKOMBix HeCKOJIBKO BBIpaBHHBaJiaCB 
(TaSji. 1). 

CHH>KeHHe HHTeHCHBHOCTH ^BIXBHHH JIHHHHOK T. COnfuSUTTl, 3apa>KeHHBIX 
MHKpocnopH^HHMH, npoHCXoftHjio 3HaHHTejiBHO no3jsjiee, neM y T . destructor 
(Ta6ji. 1, 2). B nepnoA c 20-x no 24-e cyTKH onBiTa HHTeHCHBHOCTB flBixaHHH 



Phc. 1. ^HHaMHKa CMepTHOCTH T. destructor (1) h T. confusum (2) ot K0KaH,n;H03a npn TeM- 
nepaType +28° (LT^ 0 =18 ,h;h., LT| 0 =30 fl h.). 3apa>Kemie jihhhhok II B03pacTanpn +25° 
b Tenemie 51 n Ha cpefle, coflepjKameH A. tribolii 9X10 6 cnop/r. 

Phc. 2. ^HHaMHKa CMepTHOCTH T. destructor ( 1) h T . confusum (2) ot MHKpocnopH,n;H03a 
npn TeMnepaType +28° (LT£ 0 =20.5 rb .., LT| 0 =37 flH.). 3apa>Kemie jihhhhok II B03pacTa 
npn +25° b Tenemie 51 h Ha cpe,n;e, coflepjKam.eH N. whitei 9.8X10 7 cnop/r. 

y jihhhhok T. confusum, 3apa>KeHHBix kokd;h^hhmh h MHKpocnopn^HHMH, 
6Bijia ^a>Ke BLirne, neM b KOHTpojie (p <^ 0.05). 3to HBjieHne o6BHCHHeTCH 
yMeHBnieHHeM ypoBHH noTpeSjieHHH KHCJiopo^a kohtpojibhlimh jihhhhkbmh 
T. confusum nepe# oKyKjiHBaHneM (20—24-e cyTKH), b to BpeMH KaK y jihhh- 

HOK, 3apa>KeHHBIX npOCTeHHIHMH, HOArOTOBKH K OKyKJIHBaHHIO He Ha6jIIOAa- 
JIOCB. 

TeopeTHnecKH napa3HTHHecKHe MHKpoopraHH3MBi MoryT bjihhtb Ha Rhi- 
xaHne HaceKOMBix jih6o Ha opraHH3MeHHOM ypoBHe nyTeM pa3pynieHHH Tpa- 
XeHHOH HJIH HepBHOH CHCTeMLI, HJIH Ha KJieTOHHOM ypOBHe HyTeM B03AeHCTBHH 

Ha CHCTeMy ^BixaTejiBHBix $epMeHTOB (Benz, 1963). MHKpocnopH^HH N. whitei 
(Weiser, 1953; Milner, 1972) h koki^h^hh A . tribolii (Bhatia, 1937) nopa>KaiOT 

y CBOHX X03HeB TOJIBKO KJieTKH >KHpOBOrO Tejia. CHH>KeHHe HHTeHCHBHOCTH 
ABIXaHHH y JIHHHHOK XpyiljaKOB, 3apa>KeHHBIX npOCTeHHIHMH, npOHCXOftHT, 
KaK HaM Ka>KeTCH, b pe3yjiBTaTe yMeHBmeHHH flBnraTejiBHOH aKTHBHOCTH 
Sojibhbix HaceKOMBix no Mepe HapacTaHHH HHBa3HH napa3HTOB. KpoMe Toro, 
HMeeT MeCTO BMeniaTeJIBCTBO MHKpOCHOpHftHH H KOKipiftHH B fteHTeJIBHOCTB 
CHCTeMBI ^BIXaTeJIBHBIX (JepMeHTOB X03HeB, HTO 0BIJIO HOKa3aHO HBMH npn 
H3yneHHH ^hhbmhkh aKTHBHOCTH KaTajia3Bi b TKaHHX MajiBix xpym;aKOB, 
3apa>KeHHBix N. whitei h A. tribolii (Ta6ji. 3). 

Ohbitbi ho onpe,n;ejieHHio aKTHBHOCTH KaTajia3Bi b bo,u;hbix B3Becnx cnop 
N. whitei h h;hct A . tribolii He noKa3ajin 3HanHTejiBHoro BBi^ejieHHH khcjio- 
po^a, KOTOpoe npOHCXOAHjio b npHcyTCTBHH TKaHen He^aBHO ySnTBix HaceKO¬ 
MBix. Akthbhoctb KaTajia3Bi b tkbhhx kohtpojibhbix jihhhhok T . confusum h 


4* 


431 



T a 6 ji h ij a 3 

^HHaMHKa aKTHBHOCTH KaTaJia3BI B TKailHX MaJIBIX XpymaKOB, 3apaH{eiIIIBIX 
npocTenmHMH N. whitei h A. tribolii 



^Ihcjio 

Akthbhoctb KaTajia3bi (kojihhcctbo BbmejiHBmerocH 0 2 b mji Ha 1 Mr TKaHH 3a 15 mhh npn +25°) (M±m) 

BapnaHTbi 

3aMepoB 

3a Ka?«ABie 
CyTKH 

JIHHHHKH 

KyKOJIKH 



14-e cyTKH 

16-e cyTKH 

21-e cyTKH 

24-e cyTKH 

28-e cyTKH 

33- H CyTKH 

28—30-e cyTKH 


MajiBin My^Hoi xpyman 


KOHTpOJIB 

8 

1.67+0.095 

1.88+0.085 

2.58+0.135 

2.36+0.29 



2.36+0.2 

N. whitei 

8 

2.05+0.144 

1.99+0.175 

2.18+0.105 

1.92+0.26 

— 

1.725+0.1 

1.75+0.045 



p < 0.05 

p > 0.05 

p < 0.05 

P > 0.05 


p < 0.05 

p < 0.05 

A. tribolii 

8 

2.2+0.2 

2.26+0.19 

2.7+0.185 

2.18+0.19 

— 

1.61 +0.155 

1.64+0.074 



p < 0.05 

p > 0.05 

p > 0.05 

P > 0.05 


p < 0.05 

P < 0.05 


MajiHH qepiiBiH xpyman 


KoiITpOJIL 

8 

1.49+0.2 

1.84+0.15 

1.43+0.096 


1.69+0.1 


2.04+0.08 

N. whitei 

8 

1.24+0.15 

1.58+0.082 

1.2+0.079 

— 

1.05+0.054 

— 

— 



p > 0.05 

p > 0.05 

p > 0.05 


p < 0.05 



A. tribolii 

8 

1.47+0.11 

1.89+0.11 

1.82+0.082 

— 

1.18+0.085 

— 

— 

i 


p > 0.05 

p > 0.05 

p < 0.05 


P < 0.05 








T . destructor , KaK h cjie^OBajio o>KH,n;aTB, 6 mia HepaBHOMepHOH b npopecce 
pocTa h pa3BHTHH HaceKOMtix h noBLiinaJiacL b nepno^; no^roTOBKH jihhhhok 
k oKyKJiHBaHHio (21-e, 24-e cyTKH y T. confusum h 28-e — y T. destructor ), 
flocTHraa MaKCHMajiBHLix 3 HaaeHHH y npe^KyKOJioK h KyKOJioK (Ta 6 ji. 3). 

ypOBeHL aKTHBHOCTH KaTaJia3LI y JIHHHHOK, npe^KyKOJIOK H KyKOJIOK T . con¬ 
fusum 6liji, KaK npaBHJio, 3HaaHTejiBHO Btirne, aeM y T. destructor (p 0.05). 

y jihhhhok xpym;aKOB, 3apa>KeHHLix npocTeinmiMH, TaKace Ha6jno,n;ajiHCB 
KOJieSaHHH aKTHBHOCTH TKaHCBOH KaTaJia3LI B npopecce pa3BHTHH, OftHaKO 
ypOBeHL aKTHBHOCTH KaTaJia3LI K MOMeHTy OKyKJIHBaHHH KOHTpOJIBHLIX J1H- 

hhhok y Sojibhbix oco 6 en crnnKajica. CrnnKemie aKTHBHOCTH KaTajia 3 Li b TKa- 
Hax jihhhhok Slijio 6 ojiee pe3KHM y T . destructor , aeM y T . confusum (Ta6ji.3). 

AHajiH3npya ftamme Ta6ji. 3, HejiL3a He otmcthtb, hto ypoBeHL aKTHB¬ 
HOCTH KaTaJia3ti b TKaHax jihhhhok xpynjaKOB, nopaa^emrax MHKpocnopn- 
paMH, Sliji Bcer^a HH®e, aeM npn nopaaveHHH koki^h^hhmh, a y KyKOJioK 
T. confusum KapTHHa HMeaa npoTHBonojioamLiH xapaKTep. 

Ckopoctl OTMnpaHHa 3 apaa^emiLix napa 3 HTaMH jihhhhok T. confusum , 
KaK npaBHJio, Smia HH®e, aeM T . destructor (pnc. 1, 2). 3 to HBJiemie OTMeaa- 
jiocl hbmh npn 3apaa<eHHH xpynjaKOB MHKpocnopn^HaMH h koki^h^hhmh, 
Bti^ejieHHLiMH KaK H 3 jihhhhok T . confusum, TaK h T. destructor (JIhctob, 
1976). HcnojiB3ya Me^nipmcKyio TepMHHOJiornio, Moamo cKa3aTL, hto Majitie 
MyaHLie xpynjaKH, 3apaa^eHHLie MHKpocnopn^HaMH h kokph^hhmh, CTpa^aiOT 
MeHLine, aeM MaJiLie aepHLie xpymaKH, y kotoplix 06 a 3a6ojieBaHHa hocht 
6 ojiee ocTptiH xapaKTep h conpoBoa^aiOTCH Sojiee pe3KHMH HapymeHHaMH 
oSMeHa Bem;ecTB. 

MHKpocKonHaecKHH aHaJiH3 Ma3KOB ampoBoro Teaa jihhhhok xpymaKOB, 
3apaa<eHHLix npocTeimiHMH, noKa3aji, hto MaccoBaa cnopyjiaijHH MHKpocno- 
pn^HH N. whitei npn TeMnepaType +28° nponcxo^HJia Ha 16 — 17-e cyTKH 
HHBa3HH. B 3to >Ke BpeMa HaSjiio^aJiocL noaBJieHHe raMeT h 3htot (Hecnopy- 
jinpoBaHHLix ooh,hct) y kokh,h,h;hh A . tribolii. 

K 20-M CyTKaM HHBa3HH CnopyjIHU;HH MHKpOCnOpHftHH B OCHOBHOM 3aKaH- 
HHBaJiacb, hb Ma3Kax ampoBoro Tejia Sojibhlix MHKpocnopH,n;H030M jihhhhok 
M oamo Sbijio oSHapy^KHTB orpoMHoe KOJinaecTBO c^opMHpoBaBnmxca H3 
yn.jiHHemiBix cnopoSjiacTOB cnop napa3HTa. B Ma3Kax ampoBoro Tejia jihhh- 
hok xpymaKOB, 3 apaasemiBix koki^h^hhmh, Ha 20-e cyTKH HHBa 3 nn b ochobhom 
npHcyTCTBOBajm HecnopyjinpoBaHHBie, a c 21-x cyTOK h cnopyjmpoBaHHBie 

OOH,HCTBI. 

OTHomeHHe ancjia cnopyjiHpoBaHHLix k ancjiy HecnopyjmpoBaHHBix 
ooh;hct A. tribolii b ampoBOM Tejie, nornSninx ot KOKipmnosa, jihhhhok 
MaJiBix aepHBix xpymaKOB Slijio BLirne, aeM y MajiBix MyaHBix, h cocTaBJiajio 
3.15+0.5 h 2.16+0.3 cootbctctbchho, hto yKa3BiBaeT Ha HaJinane b opra- 
HH3Me T . confusum KaKHx-TO $H3HOJiorHaecKHX ocoSemiocTeH, TopM03ani;Hx 
pa3BHTHe napa3HT0B, H TeCHO CMLIKaeTCa C TeM $aKTOM, HTO CKOpOCTB OTMHpa- 
HHH 3apa>KeHHBIX paBHLIMH ^03aMH Cnop napa3HTOB JIHHHHOK T. confusum 
Smia moae, aeM T. destructor (pnc. 1, 2). 

^BixaTejiBHLiH K03(|)(|)HL;HeHT b nepHO,n; no^roTOBKH KOHTpojiBHLix Hace- 
komlix k OKyKJiHBaHHio Sliji paBeH 0.64 y T . destructor h 0.71 y T . confusum , 
a y KyKOJioK paBHajica 0.74 h 0.67, npnSjiHa^aacB k 3HaaeHHio, cooTBeTCTByio- 
m;eMy okhcjichhio >khpob. B to >Ke BpeMa ^LixaTejiBHLiH K03(|)(|)Hii;HeHT y jihhh- 
hok T . destructor , 3apa>KeHHLix MHKpocnopn^HaMH h KOKpn^naMH, Sliji npn- 
0JIH3HTeJIBHO paBCH 0.8, COOTBCTCTBya, TaKHM O0pa3OM, OKHCJieHHH) SeJIKOB, 
a y jihhhhok T. confusum paBHajica 1. HcnojiB30BaHHe SejiKOB b KaaecTBe 
cyScTpaTa ^.Jia ^LixaHna aBJiaeTca HecBOHCTBeHHLiM ^Jia 3AopoBoro opraHH3Ma 
h roBopHT o npaKTnaecKH nojiHOH yTHJiH3an;HH 3anacHLix nnTaTejiBHLix Be- 
m;ecTB b >khpobom Tejie jihhhhok T . destructor y>ae Ha 26-e cyTKH hhbhshh 

MHKpOCnopH^HHMH H KOKpH^HHMH, B TO BpeMH KaK y 3apa?KeHHLIX JIHHHHOK 

T. confusum 3to HaSjiio^ajiocB no3^Hee (b omiTax Haninx Ha 51-e cyTKH). 

B omiTax no H3yaeHHio 3H^;oreHHoro ^LixaHna h cerMeHTan;HH ooh;hct 
kokh;h^;hh Eimeria tenella bo BpeMa cnopyjiaiptH (Yvore a. oth., 1972) Slijio 
noKa3aHO, hto cnopoo6pa30BaHHe y E. tenella aBJiaeTca aapoSHLiM npopeccoM 
h ^ejiHTca Ha 3 nepno^a. Ha npoTa>KeHHH 3thx nepno^OB ^BixaTejiBHLiH 
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K09(|)(|)Hi];HeHT HMeeT apKo Btipa>KeHHyio TeHAemjHio k CHH>KeHHio ot 1 k 0.8. 
YpoBeHb noTpeSjieHHH napa3HTaMH KncjiopoAa, HMeiomnn MaKCHMajibHoe 
3HaaeHne b KOHije nepnoAa, npe^mecTByioii];ero ceraeHTaiiHH ooh;hct (I nepnoA), 
TaK>Ke CHH>KaeTCH b npoijecce cerMeHTan;HH h cnopyjiaiiHH ooh;hct bo II h 
III nepno^ax. 06id;hh pacxoA KncjiopoAa npn +29° cocTaBHji 920 mji Ha 10 6 
ooh;hct E. tenella. 

B HacTOHmee BpeMH mbi He pacnojiaraeM co6cTBeHHbiMH AaHHbiMH no H3y- 
aeHHio AtixaHHH ooh;hct A. tribolii in vitro. OftHaKo Ha ocHOBaHnn Bbimen3Jio- 
2Kemn>ix MaTepnaJiOB mo>kho CAejiaTb npeAnojioJKemie, hto A tIx aHne kokh;h- 
Ahh A. tribolii HaKjiaAtiBaJio onpeAejieHHbm oTneaaTOK Ha AaHHbie, nojiyaeH- 
Hbie HaMH b onbiTax c xpyipaKaMH. AHaJiornaHoe npeAnojioJKemie cjieAyeT 
c^ejiaTb n ajih MHKpocnopnAHH. 


3AKJHOMEHHE 

3apa>KeHne jihhhhok Majibix MyaHbix h Majibix aepmax xpymaKOB MHKpo- 
cnopnAHHMH N. whitei n kokijhahhmh A . tribolii npHBOAHT k cymecTBeHHbiM 
HapymeHHHM MeTa6ojiH3Ma HaceKOMbix. Oco6emio OTaeTJiHBO 9th HapymeHna 
npoaBjiaiOTca nocae cnopyjian;HH npocTeHmnx h Bbipa>KaiOTca b tom, hto 
b opraHH3Me 3apa>KeHHbix jihhhhok He nponcxoAHT Tex $H3HOJiornHecKHX 
nepecTpoea, KOTopbie HMeiOT MecTO y 3AopoBbix oco6en nepeA oKyajinBaHneM. 
Tan, k MOMeHTy oKyajinBaHna xpynjaKOB b KOHTpojie AtixaTejibHbiH ko9(|)- 
$HH;HeHT HHBa3npoBaHHbix jihhhhok T. destructor npn6jm>KaeTca k 0.8, 
t. e. 3HaaeHHio, cooTBGTCTByioiRGMy okhcjichhio SejiKOB, a He ampoB, Kan oto 
HaSjiiOAaeTca b KOHTpojie, a aKTHBHocTb TKaHeBOH KaTajia3bi y Sojibhbix 
xpymaKOB o6onx bhaob b npoTHBonojioamocTb 3AopoBbiM pe3Ko CHH>KaeTca. 

HccjieAOBaHHbie b Hamnx ontiTax $H3HOJiornaecKHe xapaKTepncTHKH 
He3apa>KeHHbix npocTeHmnMH jihhhhok T . confusum n T . destructor cynjecT- 
BeHHO pa3JinaaiOTca. B to ace BpeMH TeaeHne MHKpocnopnAno3a n K0Kn;HAH03a 
y T. destructor hocht 6ojiee octplih xapaKTep n conpoBoamaeTca 6ojiee pe3- 
khmh HapymeHnaMH oSMeHa BenjecTB, aeM y T . confusum . 

Ha ocHOBaHnn pe3yjibTaTOB npoBeAemibix onbiTOB mo>kho 3aKJnoanTb, 
hto napa3HTHaecKne npocTemnne bjihhiot Ha $H3HOJiornaecKoe cocTOHHne 
opraHH3Ma xpynjaKOB He b OAHOCTopomieM nopaAKe, ho h cbmh ncnbiTbiBaiOT 
onpeAejieHHoe AaBJieHne co CTopoHbi xo3HHHa, o6ycjioBjieHHoe, no-BHAHMOMy, 
$H3HOJiornaecKHMH n 6noxHMHaecKHMH ocoSeHHOCTHMH ero opraHH3Ma. 
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THE EFFECT OF PARASITIC PROTOZOANS ON THE PHYSIOLOGICAL 

STATE OF TENEBRIONID BEETLES (COLEOPTERA, TENEBRIONIDAE) 

M. Y. Listov 
SUMMARY 

Studies were conducted of diseases of Tribolium destructor and T. confusum caused 
by parasites of the fat body, microsporidians of Nosema whitei and coccidians of Adelina 
tribolii. The infection of larvae of tenebrionid beetles with microsporidians &nd cocci¬ 
dians results in substantial changes in the metabolism of insects—hosts (respiratory meta¬ 
bolism is disturbed and activity of tissue catalase is reduced). Physiological characte¬ 
ristics of uninfected larvae of T. confusum and T. destructor differ considerably. In T. de¬ 
structor the disease is more acute in its character and is accompanied by more sharp chan¬ 
ges in metabolism as compared to T. confusum. 

On the basis of experiments conducted the author came to the conclusion that para¬ 
sitic protozoans affect the physiological state of tenebrionid beetles in many ways. On the 
other hand the tenebrionids themselves are somehow affected by the host that apparently 
is stipulated by physiological and biochemical peculiarities of the organism of the latter. 



